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This invention Elates to a process for the pro- 
duction of tetrafluoroethylene. In particular, this 
invention relates to a process for the production of tetra- 
fluoroethylene by the p y rolysi s of monochlorodif luoromethane. 

It is generally known that tetrafluorefchylene is mono- 
mer which, when subjected to the step of polarization 
products polytetrafluoroethylene. The pyrol ysla of monochloro- 
dif luoronethane to obtain tetrafluoroethylene is generally 
known in the art. One such method consists in the pyrolysis 
of monochlorodifluoromethane at a temperature of between 600 
to 850 C. it has been found that a pyrolysis does not initiate 
when enploying a temperature belc* 600°C. Simultaneously, if 
a temperature higher than 8S0*C is >*>loyed in the step of 
pyrolysis, then undesired *r. degraded products are formed. 
Accordingly, in such a known process, the step of pyrolysis 
i» carried, out at a temperature of ^tween 60o to 850°c. 
Several distinct disadvantages are associated with such 
a known process. One such' disadvantage is that of a low 
efficiency and conversion. Yet another disadvantage is 
that the step or pyrolysis is effected in a pi at i mum tube 
du® to the formation of corrosive products, such as hydro- 
chloric acid, m conjuction with tetrafluoroethylene. 
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In order to obviate such a disadvantage, it 

is known to Incorporate a diluent such as nitrogen 

or hydrogen to nonochloridif luororaethane, and which 

is then subjected to the step of pyro lysis at a 

temperature of between 600 to 850°C. It has been found 

that such an addition of a diluent does increase the 

conversion in comparison to the process where the step.; 

of pyrolysis is effected in the absence' of a diluent.; / 

However, a disadvantage associated with such a process" 
• ■ . •<• 

is that of separating thet TFE from the diluent. 

Yet another process is known in the art and which* 
employs steam as the diluent. In such a- process, ; £hree 
to nineteen moles of steam per mole of monochloro- 
difluoromethane is employed for the reaction and which 
is subjected to the step of pyrolysis at a temperature 
of between 600 to 850°C. 

An object of this invention is to propose an j 
improved process for the production of TFE. 

Another object of this invention is to propose' 1 
a process for the production of TFE and which has a high 
yield. 

Still another object of this invention is to 
propose a process for the production of TFE which is 
efficient* 

Yet another object of this invention/ is to propose 
a process for the production of TFE frpra monochlorodi- 
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fluoromethane which no longer requires a reaction tube 
made of platinum or silver* 

* further object of this invention is to propose 
a process for the production of TFE and having an absence or 
negligible amount of high boilers, 

According to this invention there is provided a 
process for the production of tetrafluoroethylene from 
raonodilorodi fluoromethane which* comprises in subjecting a 
reaction mixture of monoch lor odi fluoromethane and a diluent 
consisting of steam to the step of pyrolysis, recovering 
TFE theretfrom characterized in that the reaction mixture 
is first subjected to a step of removal of oxygen 
therefrom by preheating the reaction mixture prior to the 
step of pyrolysis and then subjected to the step of 
pyro lysis* 

In accordance with this invention, a reaction mixture 
is first prepared by adding a diluent to monodilorodi fluoro- 
methane. In accordance with a preferred embodiment of this 
invention, but without implying any limitation thereto, 
the diluent consists of steam and, wherein, upto 3 moles 
of steam is added to each mole of monbchlorodi fluoromethane. 
Thus, a steam of nonochlorodifluoromeithane is introduced 
into a bath of hot water to form the said mixture. The 
water is maintained at a tenperature of between SO to 97°C 
and the steam to monochlorodi fluoromethane molar ratio being 
1*1 to 3:1. It has been found that if such a molar ratio 
increases, then hydrolysis would set in and which is an 
undesired factor* 
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Reference is made hereinabove to the* introduction 
of mfm into a bath of water at an. elevated temperature 
and which functions as 4 diluent. The advantaae of 
forming a reaction mixture in such a. manner is that the 
milar ratio of the diluent to mfm is smaller than that * 
known in the art,, Even using smaller dilution ratio "V? 
of diluent to mcd, higher conversion and higher efficiency 
can be achieved at very low contact times. Thus, making- the 
process more economic in /terms of plant size, for 
production of" 8 team and for cooling of steam in gases 
coming from the reactor. 

The next step in the process consists in preheating 
the reaction mixture. In accordance with this invention 
the reaction mixtu^: i$niatroduced into a preheater 
having an agent for 0 removal of oxygen. By way of 
example and without implying any limitations thereto, 
the agent consists of copper turnings. Thus in accordance 
with this invention the reaction mixture is introduced 
into a preheater having copper turnings therein, said 
preheater being maintained at a temperature of 300 to 
425°C Preferably, the temperature of the preheater is 
between 350 to 400°C, It has been found that the copper 
turnings at the operating temperature of 300 to 425°C 
reacts. with the oxygen present in the reaction mixtures 
and becomes copper oxide. Reference is ma<Je herein to 
a removal of oxygen, it being understood that such a 
removal being complete or substantial. An advantage 
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derived by a complete or sucstantial removal of oxygen 
is that if oxygen is allowed to remain in the s teo 
of pyrosis, then the presence of oxy , en helos in 
the splitting of hydrofluoric ,cid and carbon dioxide. . 
In accordance with a •-preferred embodiment 6£ this • 
• invention, the reaction mixture- is introduced into the 
preheater and subjected to- th* said temperature. 
However, and ir> accordance with another embodiment of 
this invention, the diluent and mcd may separately be 
subjected to heating in the presence of said agent and 
only, thereafter, formed or mixed into a reaction ' 
mixture having oxygen removed therefrom. Similarly, 
and in accordance with yet another embodiment of this 
invention, the diluent and mcd may separately be 
introduced into the preheater in accordance with the 
aforesaid molar ratio and such that the formation of 
the taction mixture and a removal of oxygen from the 
reaction mixture is effected in said preheater. 

,As described hereinabove, the step of prehating 
is carried out at a temperature of between 300 to 425°C. 
If a temperature less than 300°C is employed for 
the step of preheating, then copper does not act to 
form copper oxide. Simultaneously, if the temperature 
for. the preheating step is greater than 425°C, then a 
P/rolysis may take piece in the preheater, and which 
is not a desired factor. 
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The next step in the process consists in subjecting 

the reaction mixture to the step of pyrolysis. Such 
a step'of pyrolysis is carried out in a manner known 
as-* such in the art* Howe.ver, a distinction between 
the process of the prior art and that of the present 
invention resides in th*t the step of pyrolysis can 
suitably be carried in a pyrolysis tube consisting of 
nickel or an alloy of nickel. In the process of. the 
prior art,. such a pyrolysis was carried out in a 
platinum tube and which did contriHute to the end cost 
of the process. As the process of the present invention 
does not allow a generation or formation of degraded 
or other undesired compounds of TFE and which boils at 
a temperature higher than TFE, the pyrolysis tube can 
now consist of nickel or nickel alloy* 

Reference is made herein to a preheater and a pyrolysis 
tube. The residence time for the step of pyrolysis is 
between. 006 seconds to 0.15 seconds. 

Further objects and advantages 1 of this invention 
will be more apparent from the f ensuing examples, but which 
are not to be construed in a limited or restrictive manner. 

' EXAMPLE 1 : 

Monochlorodif luoromethane was passed through water* 
heater at 20-90°C to get a steam of monochlorodif luoro-- 
methane in 1 :1 molar ratio, the mixture was passed through 
preheating containing copper turnings a± 380 d C.and then 
through a tubular reactor of nickel which. was. heated 
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electrically to 550-850°C, temperature was controlled" 
by automatic temperature controller. The pyrolysed 
gases were immediately cooled by passing throuah a 
hoat exchanger and samples of gas mixtures were 
analysed/ Similarly other experiment* were done at', 
different contact times. Results are given in Table No^'j 
EXAMPLE-2: 

Monochlorodif luoromethane was passed through water 
heated at 80-97.5°C to get a mixture of steam and 
monochlorodif luoromethane in 3:1 molar ratip. Mixture 
•was preheated in a preheater containing copper turnings 
at 3.80°C and then pyrolysed in nickel tubular reactor 
at 200°C and 3.0^ J0 sec contact time. The conversion 
increase* from 37.4* as in Example-1 to 23-0* under 
similar conditions of temperatures and. contact time*. 
EXAMPLE - 3 : 

A mixture of steam and monochlorodif luoromethane 
in 3:1, was preheated i* a preheater containing copper 
turnings at 380°C and the pyrolysed at 750°C for 
5.9 x 10" 2 sec. contact time inaa nickW^byray 
reactor. The pyrolysed gases were immediately cooled 
by passing through heat exchanger and finally scrubbed 
in water at- ice temperature. The acid fognd was analysed 
volumentrically at end of the reaction conversion 
calculated. Under the above conditions conversions was " 
found to be 65*. 
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BX A MPLE- 4 : 

Example 3 was repeated but preh eater containing 
copper turning was replaced by a preheater of steel, 
under identical conditions of. example 3 conversion 
calculated from acid analysis was found to be 58*. 

in m copending patent application no 752/&SI/82 
there is described a process for the production of 
tetrafluoroethylene from monocblorodifluoronethane which 
comprises subjecting monochlorodif luoromethane to the 
step of pyrolysis characterized in that monochloro- 
dif luoromethane is first subjected to a step of removal 
of oxygen by preheating the reaction mixture in the 
presence of copper turnings and then to the said step of 
pyrolysis* 
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Jf^S^5J?^ ee * tUre and «ntact time on pyrblVsis of 
a team using copper in the pr eh eater. 

T«perature °C contact time sec. " Conversion. 

(xio~ 2 ; 



650 
6S0 
650 
700 
700 
700 
700 



750 



2.9 
5.3 
8.7 



750 0<84 

7 50 . 3.0 
7SO 5. 8 



'SO 14.7 
800 o.84 



800 3<0 

800 s.Q 

8CO 8 .7 

800 14.7 



3.6 
6.2 
8.2 



1 2 * 9 8^5 

5 » 8 13.0 

8.7 4o. 0 

".7 S9.1 



6.0 
10.4 
26.0 



8 - 7 47.9 

76.5 



23.9 
37.4 
40.9 
48.6 
72.2 

850 0.84 36.0 

850 3.0 46.1 

850 . s.8 7 8 .o 

850 8.7 77.5 

850 14.7 72.4 
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WS CLAIM : 

1) A process for the production of tetrafluoroethylene 
from monochlorodlf luoroma thane which comprises in sub* 
jecting a reaction mixture of monochlorodif luor am ethane 
and a diluent consisting of steam to the step of pyrolysis, 
recovering T£B therefrom characterized in that the reaction 
mixture is first subjected to a step of removal of oxygen 
therefrom by preheating the reaction mixture priror to the. 
step of pyrolysis and then subjected to the step of 
pyrolysis. 

2) A process as claimed in claim l wherein the step of 
preieating is carried out in the presence of copper turnup 
at a temperature of 300 to 425°C. 

3) A process as claimed in claim 2 wherein the step of 
preheating is carried out at a temperature of 350 to 400°C 

4) A process as claimed in claim l wherein th e step of 
pyrolysis is carried oat in nickel or nickel alloy tube. 

5) . A process as claimed in claim 1 wherein said step of 
pyrolysis is carried out for a period of .006 to 0.15 sees. 

6) A proceds for the production of tetrafluoroethylene from 
monochlorodifluoromethana substantially as herein described. 

Dated this the 13th day of October, 1982. 

Sd/- 

( s.k. dutt ) 

Of L„3. 0 AVAR & CO., 
APPLICANTS* ATTORNEY. 



